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FOREWORD

USAID has helped Jamaica start a2 new chapter in its natural
history. Wwith support from the USAID Protected Areas Resources
Conservation {PARC) proiject, Jamaica has established a national
park syster approach to conserving its biclogical resources where
before there were only a few regulations and no areas officially
set aside for wildlife protection. A pilot marine park and
terrestrial park are now in operation and plans for a national
parks and protected areas systen are emerging from studies and
assessments of the island’s natural resources.

Responsibilities that come with setting up a park systerm to
protect biclogical diversity are daunting. Qualified people must
be recruited and trained to patrol and enforce park boundaries,
To protect and inform visitors, to menitor and manage wildlife
and their habitats. Money must be raised and budgets provided
for basic park operations, up~keep and improvement.

Jamaica is well positicned to mobilize the human and
financial rescurces %o operate 1ts new parks and protected areas
system. Above all Jamaica has a cadre of concerned and gualified
people, inside and outside government willing to shoulder a share
of the burder. The government has a healthy cutlock toward
engaging non-governmental organizations in planning and managing
conservation programs. While public resources are limited, there
iz considerable scope for leveraging private sector resources
through regulatory measures and incentive pelicies. The tourism
secter has a particulariy large vested interest in promoting and
projecting 2 "clean and green island" image for Jamaica and
generates significant revenues, a2 share of which could be tapped
through entrance fees or "green taxes™ for biodiversity
conservation programs. The fisheries, timber, potable water and
nydro~power sectors all have a strong interest in preservation of
marine and terrestrial habitats.

The drafters of this report applaud Jamaican's for their
progress tc date in conservation of the island's threatened
kiclogical diversity. This report is prepared in the spirit of
helping sustain the momentum propeliling Jamaica toward
environmentally sustainable development and improved guality of
life. In this small way we hope we can repay all those whe helped
in compiling the information for this evaluation of Jamaica's
biodiversity conservation program. ©Of course, the authors of
this report assume full responsibkility for its content and
conclusions.
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GLOSSARY

Coe Conservation Data Center

CIDA Canadian Internztional Development Agency
DEMO Development of Environmental Organizations
EFS Environment Fund of Jamaica

CIs Geographic Information Systen

S0J Government of Jamaica

GPs Global Position Svsten

ioe inter-Arerican Develeopment Bank

SDF Jamaica Defense Force

JEDT Jamaica Conservation and Developrent Trust
Lag lLecal Advisery Committee

NEST National Envirenmental Societies Trust

NPTF National Parks Trust Fund

NRCA Naturel Resource Conservation Authority

QDA overseas Development Agency {(United Kingdom)
PART Protected Areas Resource Conservation Project
PIOI Planning Institute of Jamaica

PML Park Management Unit of the PIOT

RADA Rural Agriculture Development Authority

REA Rapic Ecological Assessment

TNC The Nature Conservancy

USAID United States Agency for Internatieonal Developrent
TWI University of the West Indies

BCCONTRT.OAM: 122/ 1794
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Figure 1: Jamaica Biodiversity Conservation Program
Flow of Technical and Financial Support

USAID - PARC et e s PIOYPMU b s xi

e NRCA | Natt Parks Trust Fund §

che

PHOIPMUY - Planning Institste of Jasmaica/Project Mamagement Unil
FRCO - Forestry & Soil Conservation Dept,

NRCA - Natural Resource Conservation Awthority

UWE - Univessity of the West Indies

ICDT - Jamaica Conservation and Development Trust

TNC - The Nature Conservanicy

BMZICM - Mue Mountain/3ohn Crow Mauntains National Fark
MBMP - Montego Bay Marine Pask

CHC - Conservation Data Center BMACMNP
PARC - Protected Arcas Resource Conservation Project
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3. EVALUARION FIMNMDINGS: PROGRAM
IMPLEMENTATION

GWZ.I‘;.C: ct*f‘atec;ea a/5 aea.,emj.—

This svaluation examines the £
£ am pe*fcrmance and impact

.
oli
nants of kbipdiversity conservation prog

P

{3 ot

Institution building -- streagrthening capacity of local and

national public agencies and non-governmental organizations
responsib;; fsx'ccna”*tln“ bicdiversity conservation programs;

Techknological change -- introducing new practices and teah-

-
wam mprioypy Eemas e T AT E L caeesd pmoaie s woame - P i Tt
DICGUEs LY wliLiGalle ant nalidlat managemeny

Education and awareness -- Iincreasing i
undevstanding ¢f the value of bisdiversity conservation

Policy reform -- enhancing eccnemic and other incentives fox
-l - - A m e it = - L.
The conserverticon of biclogical diversity.

- - . . B < - s ¥ - 84 - -
TRIE SersTIlon 8XEmInDes Tne Shnangss LN Janaica’ s blc}alferSiLY
- P I - oy o - - - P - - .
CONSEYVATION DYOSTET IION LmpLaemeniailisn oI Lhese suracegles under
-5 I Y e Tt TR el B | AU,y
b us - FAR rrv'e&'na

Institution Building

- o e LE Y T -
In Jamalza, USAID nas heipe

3 iz
Y v i o -
. PR B 3 T ;
TICDEL TagfalTlily IoT micd: '\:'""‘”'"‘:..‘;.t}’ ConServaLion Lt LwWo ways:

) 3 3 = e Y L : - =3 2y L
® Preparing the legal, administrative and financial founda-
- &= . oy .
zicng for z naticonal park system;
- - S - o = = T .
® Initiating the cperevicon o two pllof national parks --
; - .
cre marine and one terrescrial.

USAID b~s helped the GOJ define a new "modus oparandi®
for conservation of the country‘s bicliogical resources
using a national parks system approach. Pending still,
however, is approval of a natiopai plan for imstitution-
alizing and cperating the protected areas system on the
principles picneered with PARC’s assistance.

Under the PARC proiect USAID has worked with the G0J to create
*me country’'s first sys,er ﬁf naticonal parks and 7o institutional-
ize tThat system under & newly creatved Natural Rescources Jonserva-
vion Autherisy (NRTAD Earlier, USRID suppcrteé The prepararion
of 5 National Environmentza. rrofile which highlighted the breadch
of the country's biclogical rescuvces and underscored the need for
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Box i: Rapid Ecological Asgersaants (RER}

o
e
13

Fature Tomserwvaney [INT} promotes "rapid ecological assessmencs®
snformation toois for biodiversily CUOSEerVation progran malage-

_ REA is a flesible process uoed o nbtain biglogical and ecologi-
infermation for cemsarvaticn and Tesource wanagement decision-making.
integrate a hierarchy =f meithods o produce maps of natural commmuni-
ties and descripitions of £isrs and fauna.  The synthesis of infozmation is
the basziz for deveicprent <l mnitoring programs and sirafegic resource
conservsting plansing and managenent.
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In Jamaita TRC i rs far use in naticnal park management
pian develispment, and ide fring needed scientific regearoh and §
manitoving. Assisted by U w’ . THC coaducted RERs for otk the
Monrepe Bay Marine Park {2 2 el ¢ Blue aumd Johnm Jrow Mountaans Na-
Tional Pavk {BOCOMNZD .

Survevs were follinwed i iazerature research. image analvses from
g ! ‘ 3 b
Fhotegraghy. nd data analvse The foous of the MBMP REA was

zation and azsessment of the bettor communities (ineluding coral

23 Srass Deds] AnNC MALNGIave SCTMUnLTies thin the park. In the

covered a much larger sSecgraphicsl ares. and bDuilt upon

TA0n in the fxrr of maps. photographs, weoitten dosuments,

snfinoomented pnowiedge of zorentific speoiziizts and logal peopie.

AnZiriens. anfsrmatien such a5 satell images, photegraphs and field
surveys wers Tthen adifed to the :

The tws REAS 1n SAT3ICHE ravided amportans i sal ainformation
CHREEXVATIOn PLASDIDT. TWEE. 24 NETS SAenerand o date are
useful 1f they are cons: i -4 £, insegrat intec management

= and spawn =fleztive

HE v i3 (3

G Y (Y Iy

A ™ - o - & v ¥ *
wilivzan ang Chiappone, s Muchoney € al., l354.

& - — % L - 5 . - <
o zenefic frew and share 2ata and eXDeYLISe wWiih an array <f ether
- - ! 2 - - m ™ - N
organizaTiong in the gountry. Potential paryiners and contributors
S Lo PR
e -t - Rl - 3
TT & COMSEervarlcn 4aTa neIword might Inv.ulE:
— . — ) ~——— e s . .
® The existing Conservaticon Database currently housed
within cthe CI2C;
- - - ; 2 VD .
L Separare databases and technical assistance from re-
3 - M ey a4 - - sameln ETRIE
searshers (1203l anc international’ through UWI;
.
o . i ot o N .
® giolczical databases and technical expertise from the
= 5
- . - - - .
Ingtiture oI JamailE;

.« wr g "] p— g % 3
o momincring databases gensratned by the NRCA or
s
iliaces;
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Several loccal NGOs, €0z zmample, are moving toward direct
managenent of protected areas or reserves in other regions. Ik the
PARC pro-ect sites, the Hollvwell Conservation Trust and the
Montego Marine Park Trust have crganized to assume some responsi-
bilities now held by JCDT. These local NEOs seek to keep consexrva-
tion actions more local and hopefully less costly through broader
gragsrocte participation. The evaiuation team visited two non-FARC
protected area sites: Negril, The Coral Reef Protection Scciety and
Port Antcnio, The Portland Environmental Protection Association,
wnich emphasize conservation educaticn of local communities. These
and others, such as enviroaomental groups in the Black River and
Traelawny areas, are beginning 1o undertake studies, implement small
pro-ects, and seek financial assistance in readying themselives for
ar enilarged conservation area management roles. While it is
difficult to determine to the degrse to which this groundswell of
N3Z  inmvolvement in biodiversity and park protecticn can be
attviputed to USAID suppeors. It ig c¢lear, howsver, that the
inETitutions created and strengthened by FARC play a critical
bicdiversity conservation role within the new national parks and
pretesiesd 3YSas SYSTEm.

The evalusztion rnotes, a8 a peint of concesrn, that local

ovivenmental NE0s view "Kingston” (NRCA/JCDT! as zreluctant o
share its auvthority for pars operations. They view Kingston’'s
demands for comprehensive management plans as  reguisites to
delegation of parx cperations to be a tactic for delaying NGO
paruicipation in park gperaticons. In turn, they see JCDT as NPTF
sreward and NRCA paronery, o be pverraxed in its abllicy to respond
zo and protect their interests as NGOs, if not to be on the lock
ouT for lts own interests first and thelirs last. To bulld more
maymony inte NGO ané BCJ conservatlon effcorts, the new USAID DEMO
sycTest is supporting a Neticnal Environmental Scocieties Trust
INEST! as a central clearinghouse, training and networking hub for
the growing array of reglional envircomental KGEOs.

PARC has promoted local advisory committees (LACs) as
vehicles for introducing local participation im pilot
park planning and management. LAC engagement in park
cperations bas been uneven and sporadic, however.

l;’
i
11
0}
g
)
H

-~
-

the pilct parks, PART helped create or engage
local  adviscry committees  (LATs) te establish links between
Ringston based rangers and staff and neighboring local communities
wnose members would be affected by new practices and regulations.
The idea was T0O make management aware and responsive to community
needs and concerns with respest to the parks. As such they were
compogsed of a2 wide and somenimes conilicting range of stakeholders.

; e = o X T .

Morenvey, LACSs were TO S€YVEe 85 & means ol Communicaring witn ang
[P 1 = 3 . 3 . b : :
Zucating the Lotal CcommuUnity abour lOCal oonservarion issues.
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Technolegical Changse

PARC  has treduced “®rapid ecclocgical assessment”®
technigues to didentify threatened areas in need of
priority attention within the country’s new national
parks system. However, with the exception of a scientif-
ic fish monitoring program coaducted for the past year
within MBMP, neither of the new national pilot parks has
prepared scientific monitoring plans for approval and
implementaticn.

ment” lechnigues developed in
L}, trme TNC has helped park staff

its other programs i{see Box .

Seline the rescurce base, identify areac where land-use change is
most 1ikely to occur and where biclogical diversity is threatened.
TNC completed its final report of the BJICMNP REA in QOctober 1934,
and recenitly tresented the findings through a presentation held by
the IDC.

Tapsctlity exists withino the Jamaican conservation community and
iTs I8 amf fervengn affiliates to support resesrch upon which
effective monizering progrems can be based. The ODC could becomse
g2 vehlcle Ior mekilizing and directing conservation research and
TENLISYIng within the park system. At present CDOC's piodiversity
research and monitoring activities are poorly linked with Jamaica's
selentific community and concerrned NGO and government agencies.

Crmly MBMP has a sclientific cfficer on staff, bur currently,
tie cofficery has been assigned an increasing administrative and
efvcational/outreach worklicad due to the resignation of the park
TMENETET. The oifficer cannct use rangers for field assistance
nezzuse ¢f thelr need te patrel park boundaries. To compensate, the
cfficer nas had to reily on velunteers o serve as field assistants,
oy Zive alone (& dangerous risk when emplcoying SCUBA) . Reliance on
VOLUNTeRYs Can centribute to inconsistency in field sampling. both
in scheduled freguency oI monitoring and quality of data collected.
Consgaguentliy, only one meonicering program fa svandardized f£ish
Census’ 18 COnSLStently in Flace within MBMF. The fish monitorin
rrogram pegan on June 24, 1¥22, but data for this study have not
been analyzed, reported oY peer-reviewed. Freliminary review by
the scientific officer indicate that the moniteoring data do not
suppcrt the genera. observaticns and claims of local fishermen and
sporis cperators f(il.e. no-fishing zones have resulted in obviocus
increases in the number and sizes of fishes under park protection).

tecause bhethic (or botrtom dwelling) communities are the
fzcundaticon of the park’s resgources, active and consistent monitor-
ing 1S essentisl o gulde parx management decisions. Methods for
systematic measurement oI penthic communities -- a task specifical-
Iy ifentified undey the PRRC project -- have been well established
since the late 1570’s and npur were nor implemented upon gazetting
c¥ zhe park.
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Box 3: The Jamsiecs North Cosst Pisheries Improvessnt Project

¥ iIn 1583, the (Camadian Inlersaticnsl Deve iagren‘ Agency  (CIDAS
f provided fund: for developwment of an inmovative fisheries program in |

Dascovery Bay, Jamaica. The program’s shlectave was gefined te TimpIove
fssh procks and fizh catches anm the vicizity of Discovery Bay and witi-
wavaly elsevheare in Jamaica”©.

Tue prograr main nmgbdeuh defined the statuz of the fishery in
Disgovery Ea} 1dea~*.;sﬂ.§ro ema anc estsblzshed a4 basis fcr smiutions. §
“he progras alse helped esb aw-ﬂgh, a lozai fisherman s cooperative o §
i iei e ex;¢”3¢$ mf iusl and eguipment. enRZaEfe In cam#~;;*a dﬁ*ﬁ&QFmEuu
apd eduration. and saperitent with commersial algsl farmaing as an aiterna-
Tave 1o fishing

1m defining exmisting conditions of the Iisher:, resesrshers combined
p ., = ; . s - i ; R - q
.p;,-ﬁﬁ sorigiogy with fisheries eic.ofy Zazear chers invested time L0
- - S Y . . o
snow and leaxn Ifrom the loval $yghamman gng congequently sstablished trust

o
= A P e T
& :vwoum-uﬂ-x.sw:: rezesyion.

=303 on size Tiasses and speTaer composition of fish sigoks were
eollecred direstlv Srom Commersial C3TCRes, ans SRICh per unit elfert (LR
was Saveymires frow the data. Ressarchers conducted £ish cenguses through-
rux Digroveyy Bay. using a method that has since e adepted by the

ﬁa::eg* Bay Marine Fayk if itz Yish mOnITOTInG program. Also. Dew measure-
ny :e:;;clzcnu ;urs,vzmg ear orolinks of selected species, improved the

regesrehers’ wapsbiliny for ege egiimates of Zateh.

*

Progra- findings influenved zhe design and successiul implementation
»

=f & mesh exthange prosras in oall bus osne of 37 active figherman in
Tisgovery Bay. The progran oifered 3 two-Ior-one mater als sxchange, Lo
vepisce wraps usang 4.1 on diamener mesh with oesh of 5.8 om, The la'ger

> I A” > ) i -
meBn Si3e S1OWS s=ailer figh wo op fres. Thereby increasing the potential
N A 3 e s .
number of larger fisk s reach agulthood angd reproqusiive mat urity.
B

Trhrough the trust estaDlished berween fighermen and “esearcwera du:;ng the

srudy per:sd, local fisherman chose o InTresse Ine mesh size of their
trars. St tR3: they might improve tng JFU of Thelr harvests.
Siemificany differences in f:sh sizes were reported bDelwesn &.1 and |
5 % om mesh straps. and poiny o fish stocks having more Larger sized fish §
af: ¥ :he mesh exChange pYogram. ARizhough an imizial reductisn in CPU was
moerved ant vemains wvariab.e. the lenmgth of fishes av fivst capiure has
-”w,aaﬁe kv approximazely 10 mm since the progranm Tegan. Many external
variables Likelvy gcentyikute wo rhe differences cpserved: however, the

nrogra™ has g rerares encugh InTeres:t o be veplicated im other csmm;s"*es :

Tr Tamaica. Local Fisherman in Montego Bay asre aware of the larger mesh g

szes, buvr few trap fishermenm currently Pariicipare. i
¥ =

Source- Sandeman and Woodiey. 135
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Box 4: tic Species: BPotential Threats to Riodiversity

The growth and competitive characteristics of certala  species
§ sorroduced to new environments [kuows as exotic species) create potential
§ problems for native plants and animals, and cltimately the conservation of
bicicgical diversity. Exotaics have been especially problematic for island g
tomrmunities worlidwide, where endemic species have often lost competitive §
straregies tc mainliand counterparts over ecclogical time.  From the 1500s §
o early 1800z, animal Lntroduction to isiands was a common practice anong §
seafareys and pirates, a5 & source of food to and £rom destinations.
During his vovage of the H.M.E. SBeagie in 1834, Charles Darwin notad the
efferts of non-native scecies

e [ Y o e * o may -t
Heiena igland (30uid fenlra. Atlantas!:

royed sll the young trees

. ree of time the &id ones,
which were safe from thed T . perished from age, seems
sleariv made ocut, Ceoats were introduced in the year 1802:
aghty-six years after in the Time o©f Cavendish, 2t 13

-

s ra,
b S A e s - . . - - r
Enown thart they were exceedingly sunerses. More than a caniury

- _ 5 5
*The fagt that goars and
-
L

-
!
as they sprang up.

afcerwards, In LTiL, when the evil was ¢pomplietre and irretriev-
zie. an ovder was assued that all stray animalz should be

z
desuroved. It L% wery interssting thus te find. that the
=y - . o - . - - e, 19, 3
ar¥iva. £f animala 3z ST, Helema 2m 1801, £14 poat change the

e roland, ung:l a perzed of twe hundred and

3

Twanty vears nad elapsed: for the goats were introduced in 13502,

nf oinm LTI4 it i said ‘the old trees had mostlyv falien.’ There

zan pe lLittle Soubit that thos oreat changs an the vegelation

affected not only ke land shells. causing ei1ght species o

bezome exzinc:, but likewise a multitude of ilnsects.”

Today, introduced rats, $O8Us. migs. caitle and various peck animals
have had drastic efferis on abundanmce and discribut.aen of native species,
insluding exsinzTion. For exampie, In the Gelipegos Islands, Ecuador,
feral pigs upreost the nests of giant toricises and several bird gpecies and
22t their vouns and eggs. In Hawaii, The mongoese, originally inmtroduced o
senmtrsl ratls in sugar cane fields, kas decimarted ground-nesting birxd
populations

¥amy exXoric plants were griginally introduced as ormamentals or for
ATYITULILUYaEl purpsses. Excric pilants cofizen quickly colonize sites dis-
Turked by human acnivity, and can take advantace ¢f disturbances caused by
natural events, such as hurricanes and forest fires, to Zominate over
native species for spacte. As examples, three species of shrupe and trees
rave been successful invaders of -tk Flerida, including the Evergladss.
Brazilian perper. iSchkizmus reres .rchifclius!, the paper or caiepul Lree,

iMelaleveca spp.!. and the Australian pine, (fasuzriza spp.] grow and
reproduce rapidliy, are resistant 1o fire, and easily pellinated by insects.

Some governments, Such ag in the Galdpages Islands, have implemented §
radicatison or management programs to ellminate harmful exotic species, or §
o keep xthelr populazions low t¢ mipimize impacts on native species.
- -

o

wever, once esgtablished, eradircat:icn ¢f scme exoilc species has proved |
Ffioult. especially among plancs.

Spurces: Darwin 183%; Thormzeon 1%73: Johnmsen and Clmstead L1982
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PROGRAM PERFORMANCE

F

strate the project to be a cost-effective way to protect
and restere Jamaica's terrestrial and mayine biological

PARC has not vet matured to a point where benefite damon-
resources.

EVALUATION FINDINGS:
Frogram Efficiency
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Box €: Sustalinebility Throughb International Networkisg
The US-Janaica Sigter Forests Partnership

FIFET paved the way for the US Degartment of Asr
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Figure A-1: Framework for Assessing USAID Bio-Diverisity Protection Programs

(Focus of Forest and Marine Wilkdiife Habitats)
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APPENDIX B

JAMAICAN CORAL REEFS & MONTEGO BAY

PROFILE:
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BT
* large ryeef sponges ar uncoammon, while boring and
encrusting sponges 3. & iocally abundant in reef rubble
areas;
- most ;. been reduced to dead rubble,
which has become dominatesd by three gnerea of fiehy brown
algae (Lobephora, Diciyorts, Caulerpal.

Hurricane Allen caused significsns reductions of elkhorn coral
(A. palmata) on shallower reef crest communities. Prior to 1980,
the fore reef terrace was dominated by thick stands of staghorn
ceral (A, cervicoinis!. On one study =ite neorth of Montego Bay
airport, prehurricane staghorn coral posulations covered over 75%
of the pbottom, but were reduced to arproximately 20% cover by 1882,
Similay Lt ocumented along the

ntire nor: st. init ir e 5Lorm was manifested

in mechanical damage to coral colonies. It is alseo likely that reef
cyests within the MEMPE suffered severe nascsihnical damage during
murricane Gillber:s In 1SES.

Zacx reefs gnd Jagoons: Nearshore marins penthic communities
zan e defined as areas inshore ©f spur and groove formations and
reaf crests, often less than 200 = from shore. This habitat is
considered to ke part of the larger back reef lagoon. Nearshore
communities throughout MENM? dsiplay extensive variabllity, but are
generally characterized by a simple invertebrate favig (sponges and
seme covals!, and o yich and diverse assemblage of cacrre algae and
SeRZYESS.

Seagrazss Communities: Seagrass communities play a vital role
inm maryine eszssysrtenm funcstion; they previde refuge and s foraging
rase for a host of fishes and bethic invertebrates. In zdalition,
Seazrasses serve an important link between nearshore iringing
mangrove communities and offsheore hardbottom and reef nabirtats.

Seagrass communities, principalilly of the speciss knowt s
wurtle grass (Thalassia teszudinum/, vary in size and coveraye
throughout the MBMP. In the northern area of the park, zhese

srmunities are close ¢ shore and are small in size (<« 5 hal., T¢
the west of the airpor: ass communi*i cccuy in patches,
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Yangrove Communities: Mangrove communities within MBMP includs

largce forests associated with the deltas or mouths of rivers and
rvazms, smaller finging stands along the coastline, mangrove islands
cffshnore, ang dwarf mangrove aress to the norih adiacent Lo coastal
wellangs

Substantial coastal mancrove forest and scattered islands
risctrically exisrted where the Montege Freeport and Seawind rescro
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- Figure B-3

JAMAICAN SHALLOW WATER REEF ZONATION
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Back Reef Lagoon
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i Fore reef slope and

i deeper fore reef

Back reef lzgoon includes sparse seagrass beds, patch reefs,
algal norf communites and low-relief hard bottom areas

{The Nature Jonservancy, 1994}
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APPENDIX D
INDICATORE FOR
MONITORING PARK MANAGEMENT IMPACT

-~ Mountego Bavy Marine Park (MBMP)
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Share of "Green® hotels, resorts and dive shops [very usefull-
=

- Data from newly emerging sco-tourism moniteoring groups that
are Zissuing “green” certifications te tourist facitilities
meeting stang srds of @ energy efficiency, sclid waste Irecy-
cling., waste water treatment, employee Lraining.

atus of Municipal Waste Water Systems {important} -~ Datsa
or regords recarding treatment capacity vs treatment volume
ol

_—a P
efflivent gualilv.

Saleg/Install atiuu cf waste water equipment (useful}-- From

inda v and user surve eYs

Selid waste camposition, use and recycling {(useful’

i
* o, - . - - Ty i e e T - ~ i e
VB, T.aBlLl; G'ESCSZ“!*E...’JTE bottles, etc. from gurveays.

Terreasrrial «- Blue and John Crow Mountsain Park

[

[§]

0

Status of endangered., threstened, or Yxare spac;aafblolagzcal
communities {essentiall-- Number and status cf "keystong’ or
indicatoy species and hablitatr condition

Changes in forest cover using remote sensing tools (very
imporiantl-- [€.g. IOTal area; agricultural and forest cover;

- A cwr e mixd
new agnd c.d growtn mix!

tartus ©0f invasive exotic speczes (essencial) -- Extent of

t - P P L 1
EXNITIE p;a:’i: irrasicn oY "‘C‘D... ricn estimates cf fgeral animals

N

- = . £
nQT naTive Lo ::ne area ang thelir relative rares of demination
svey native species.

Rates of agro- -chemical use {Important)-- Use of chemical
fereilizey and pesticides con crops in buffer zones borderin

The C&I&

River flow rates in BPE»lfiC watersheds |(very Important}--
e.c., # of gdays/yr of cbserved dry or f£locd stage; water

- "';; - -
clarity: max/min flow coeificlents.
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